Objective: Newly licensed adolescent drivers have skill deficits that increase risk for motor vehicle crashes. Development of programs targeted to prelicensed adolescents has been hindered by concerns about encouraging overconfidence and early licensure. The study had 2 primary objectives: (a) determine whether an Internet-based intervention designed to improve parent-supervised practice (TeenDrivingPlan [TDP]) influenced adolescents' time to licensure and parents' perceptions of adolescents' driving skill, expertise, and safety and (b) evaluate the association of these perceptions and practice diversity (number of different environments where practiced occurred) with time to licensure. Method: A randomized controlled trial was used to compare TDP with a control condition. Participants (N ϭ 295 parentadolescent dyads) completed periodic surveys over 24 weeks and were subsequently followed for up to a year to determine adolescents' licensure status. Results: TDP did not influence time to licensure and did not affect parents' perceptions of skill, expertise, and safety. Practice diversity was associated with faster licensure. A more favorable perception of adolescents' skill in comparison to peers was associated with faster licensure. Conclusions: Targeting parents' beliefs about adolescents' safety in relation to other road users may not be conducive to altering licensing trajectories, whereas sensitizing parents to their adolescents' emerging skills might be more effective in promoting safe entry into licensure.
strengthened, creating an excellent infrastructure within which targeted interventions can be deployed at each stage of GDL: learner's permit, intermediate (restricted) licensure, and full licensure.
The learner's permit period provides a dedicated time for adolescents to focus on developing their practical driving skills under the supervision of a qualified adult, usually a parent, and to participate in formal driver education depending on state laws (Curry, García-España, Winston, Ginsburg, & Durbin, 2012; Ginsburg, Winston, & Durbin, 2011) . Many states require a minimum amount of practice hours to be completed prior to taking the behind-the-wheel (BTW) test, yet poor compliance with these requirements is common (Goodwin & Foss, 2004) . Several studies have shown that parent-supervised practice, although safe, often focuses on basic vehicle operations and not on higher order cognitive processes and tactical skills (Goodwin, Foss, Margolis, & Harrell, 2014; O'Brien, Foss, Goodwin, & Masten, 2013; Tronsmoen, 2011) . As a result, a variety of programs have been developed to support families (Beanland, Goode, Salmon, & Lenné, 2013; Curry, Peek-Asa, Hamann, & Mirman, 2015; McDonald, Goodwin, Pradhan, Romoser, & Williams, 2015) .
However, there is concern that promoting training during the learner's permit period of GDL may unduly inflate parents' and adolescents' confidence by leading to earlier licensure and risktaking, eclipsing the benefit derived from improvement in driving ability (Brooks-Russell, Simons-Morton, & Ehsani, 2014) . These concerns are likely rooted in an earlier study that found young drivers did not improve driving skills after training but did perceive that they were more competent compared with young drivers in a comparison condition (Gregersen, 1996) . Participants were randomly assigned to one of two interventions designed to either (a) directly improve braking and avoidance skills through expert instruction or (b) teach drivers that their braking and avoidance skills are limited and unpredictable (i.e., insight training; Gregersen, 1996) . Because both treatment conditions were ineffective in actually improving braking and avoidance and because participants were knowledgeable about their assignment status (i.e., they were not blinded), it is unsurprising that the participants in the braking and avoidance condition thought they would do better in an evaluation of their braking and avoidance skills. This result can be characterized as an unintended placebo effect-participants received an ineffective treatment but perceived that treatment to have had an effect (Stewart-Williams & Podd, 2004) .
Training that is functionally inert (i.e., placebo or sham training) could likely lead to overconfident adolescent drivers if there is no skill improvement. Such is the case with defensive driving courses and programs that focus on skid control, as well as time discount policies that encourage early licensure, because none of these programs have been shown to produce more skilled drivers (Begg & Brookland, 2015; Christie, 2001; Katila, Keskinen, Hatakka, & Laapotti, 2004) . In sum, by design, ineffective training interventions can produce only overconfident drivers, but effective interventions can produce adolescent drivers with confidence appropriately calibrated to their skill increase.
In comparison to basic skills training, comprehensive higher order driving skills training has not been found to lead to overconfidence or increases in risky attitudes (Isler, Starkey, & Sheppard, 2011) , but it can improve visual search skills (Isler et al., 2011; McDonald et al., 2015; Pradhan, Pollatsek, Knodler, & Fisher, 2009 ) and safe driving (Isler et al., 2011; McKenna, Horswill, & Alexander, 2006) . Adolescent drivers are interested in developing their self-assessment skills and receiving higher order skills training, especially regarding tactical driving skills (Molina, Sanmartín, & Keskinen, 2013) . This suggests that efficacious training programs are needed and will be used, but the paucity of effective programming has resulted in a critical unmet need for families.
Relatedly, little is understood about how parents make decisions regarding when adolescents are ready to drive. This is an incredibly important decision with strong implications for adolescent health. Parents are the gatekeepers to teen licensure. In many states parents must give written permission for their teen to sit for the permit exam, supervise practice driving and/or identify a qualified adult(s) who can serve in this role, certify in writing that practice requirements were met, provide consent for the teen to take the behind-the-wheel test, and see that the vehicle(s) driven by the teen are insured.
Prior qualitative research has shown that parents think about adolescent drivers' safety, expertise, and skill differently . A key distinction between safety and expertise was that parents view driving expertise as being related to practical experience and that it is difficult for adolescents to be experts due to their minimal amount of practical driving experience. In other words, all experts are skilled; novices might be skilled but lack the ability to know when and how to deploy their skills consistently across contexts. However, some parents felt adolescents could be experts if they had strong driver training. Moreover, parents felt that expertise did not necessarily equate to safety, because these drivers could also be unsafe if they made poor choices (e.g., speeding; . To our knowledge, no study has quantified the associations between (a) parents' perceptions of adolescents' skill, expertise, and safety and (b) adolescents' licensing trajectories. Without a strong understanding of how these beliefs might affect parents' decisions to allow their adolescent to take the BTW license test, it is difficult to craft programming to support parents in making informed decisions about when their adolescent is ready to drive independently. It should be noted that in the United States, BTW license exams typically consist of a 15-to 30-min assessment of basic vehicle handling skills in live traffic and, in general, do not include assessment of higher order driving skills necessary for safety (Mayhew, Williams, & Pashley, 2014) .
Prior analyses showed that the TeenDrivingPlan (TDP), a webbased parent-directed intervention, decreased the likelihood that prelicensed adolescents would fail a comprehensive on-road driving examination conducted by blinded professional evaluators by 65% . This effect was mediated via increasing the diversity of supervised practice driving (i.e., the number of different road environments in which adolescents practiced; Mirman, Albert, et al., 2014) . The TDP increased parental engagement (e.g., planning) and increased the social support and communication quality between adolescents and their parents but did not affect the average quantity of weekly practice driving (Mirman, Albert, et al., 2014) .
The aims of the current analysis were (1) to evaluate the effect of the TDP on (a) parental perceptions of adolescents' skill, safety, and expertise (i.e., perceptions about readiness to drive) and (b) adolescents' licensing trajectories, including time to licensure and This document is copyrighted by the American Psychological Association or one of its allied publishers.
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the number of times they took the BTW license test, and (2) to evaluate the association among adolescents' licensing trajectories; practice diversity; and parents' perceptions of skill, safety, and expertise. We were also interested in determining whether the patterns of associations might vary by gender. Males are at greater risk for MVCs compared to females (Monárrez-Espino, Hasselberg, & Laflamme, 2006; Nyberg & Gregersen, 2007; Swedler, Bowman, & Baker, 2012) and enter licensure with comparatively riskier attitudes (Waylen & McKenna, 2002) , so promoting earlier licensure among males could be especially hazardous. The current report complements and extends earlier analyses that were conducted using data from a separate study arm, which examined the direct and indirect effects of the TDP on adolescents' driving skill using observational assessments of driving behavior by trained evaluators blinded to participants' assignment status.
Method

Description of the Intervention
The TDP consisted of a parent-directed website that includes text-based information, 53 brief videos on how to structure practice drives and create a positive learning environment, interactive planning and logging tools to provide families with a structure for facilitating practice drives and rating driver performance, and phone calls to promote program engagement. Instructional materials were grouped by driving environments (e.g., suburban residential streets, intermediate roads, highways). Photographs and text descriptions were used to define and illustrate driving environments. The videos described environment-based behavioral driving goals (e.g., driving in uncontrolled intersections in residential neighborhoods), gave a corresponding sample practice activity, and described signs of skill mastery, as well as common errors novice drivers make when practicing each driving goal. There was a video dedicated to each driving goal. Videos displayed an animated target vehicle, usually driving through traffic; motion graphics; written text; and voice-over. Goal descriptions, common errors, and signs of mastery were also shown on the home screen using rotating callout boxes. The information displayed in these boxes was refreshed with each log-in. The interactive planning tool was designed to promote goal-directed, deliberate practice driving, as opposed to the ad hoc practice that is typical for most families.
The logging and rating tool displayed the number of hours practiced overall and by driving environment (e.g., residential) as well as progress bars that consisted of an icon of a car that moved from red to green and from left to right on the basis of usersupplied information regarding goal-specific skill ratings and quantity of time practiced on each goal. The intended purpose of this tool was to increase the diversity of practice drives and to encourage parents to focus on their adolescents' skill development in addition to making sure they met state requirements for BTW practice hours. The logging and rating tool was the most consistently used component of the TDP across the intervention period (Winston et al., 2015) . The TDP had no components explicitly designed to encourage parents to delay their adolescent's licensure, nor did it make direct recommendations on when to pursue licensure.
Use of the TDP was monitored with user-specific log-in credentials. If two log-ins did not occur every 3 weeks, a phone call was placed to the participants by the study team to provide technical support if needed (e.g., parent forgot log-in) and/or to use a short script to encourage use (see Mirman, Lee, Kay, Durbin, & Winston, 2012 , for a more detailed description).
Trial Design
A two-arm randomized controlled trial design assessed how exposure to the TDP compared with a usual practice condition. Participants in the usual practice group received a copy of the Pennsylvania driver's manual, also readily available at all state licensing centers and online. Participants in both groups could seek out and utilize other tools, including driver education instructors. Parent-adolescent dyads were allocated to the intervention and control groups by simple block (block size ϭ 10) randomization using a table of random numbers generated at the outset of the study. Because of concerns about differential dropout rates, a 3:2 ratio was used to allocate participants to the treatment and control groups, respectively. Participants were not blinded to assignment status. The allocation sequence was not concealed from the research team.
At the time of the study, teenagers residing in Pennsylvania were eligible to obtain a learner's permit at age 16; the minimum permit-holding period was 6 months, and adolescents were eligible to take the BTW test once they were 16.5 and had completed 65 hr of supervised driving practice, with 10 hr at night and 5 hr in inclement weather. Once drivers passed the BTW exam, they were eligible to obtain an intermediate driver's license.
Eligibility Criteria
To be eligible for this study, adolescent participants were required to be age 16 or 17 at the time of enrollment, hold a Pennsylvania learner's permit with no more than 5 hr of BTW practice at the time of enrollment, be fluent in written and spoken English, have an Internet connection in the home, have one available vehicle at their primary residence, and have a parent or guardian at least 21 years of age to serve as the primary practice supervisor. Pregnant adolescents, adolescents who anticipated needing a handicapped placard or license in order to drive, and adolescents who previously received driver education were ineligible to participate.
Recruitment
Participants were recruited from five primary sources from December 2011 through August 2012: local high schools; primary care practices; Pennsylvania licensing centers in suburban Philadelphia; community events; and targeted advertisements in online venues, such as Facebook and Google AdWords. Fliers, letters, and advertisements describing the study were distributed via these channels. Interested participants were consented and screened for eligibility by a member of the study team.
Upon enrollment, participants completed a short, self-reported, sociodemographic survey and were provided log-in credentials if randomized to the TDP group. Welcome calls were made to both groups 1 week after enrollment to ensure that participants had This document is copyrighted by the American Psychological Association or one of its allied publishers.
received their enrollment packet (remuneration and intervention user manual and log-in information or Pennsylvania driver's manual). For completion of all study activities, adolescents could receive up to $100 and parents up to $80. The Institutional Review Board of the Children's Hospital of Philadelphia approved the study protocol.
Measures
Surveys. A sociodemographic survey completed at enrollment was used to assess participants' gender, date of birth, race, ethnicity, education, date of permit, and hours of prior BTW practice (for adolescents) and prior experience teaching an adolescent to drive (for parents). Four additional surveys, completed electronically at 6-week intervals for 24 weeks, collected data on a variety of social and behavioral variables; details on the survey methods are available elsewhere (see Mirman, Albert, et al., 2014; Mirman, Curry, et al., 2014) .
Practice diversity (assessed at Week 24). Parents and adolescents used a six-point modified frequency scale-1 (none), 2 (less than 1 hour), 3 (1-2 hours), 4 (3-5 hours), 5 (6 -10 hours), and 6 (more than 10 hours)-to report how much supervised driving practice the adolescent completed in each of the following environments: (a) empty parking lots; (b) residential neighborhoods; (c) one-or two-lane intermediate roads; (d) rural roads; (e) commercial roads (e.g., around shops and businesses); and (f) highways. Practice diversity was defined as the number of environments in which parent-adolescent dyads reported practicing for at least 1-2 hr; responses were averaged for parents and adolescents. For participants with missing data from one reporter, we utilized the single reporter score.
Readiness to drive (assessed at Week 24). Parents answered the following three survey questions, all on 5-point scales: (1) "Compared to other teens with as much driving experience, I would rate my teen's skills as," with choices ranging from (much below average) to (much above average); (2) "I would rate my teen as a," with choices ranging from (beginner driver) to (expert driver); and (3) "Compared to other drivers in general, I would rate my teen as a," with choices ranging from (very unsafe driver) to (very safe driver).
Driver licensing. Phone calls were placed to dyads at approximately six months after enrollment corresponding with the 24-week survey to conduct structured interviews that captured the number of BTW test attempts and license status. If adolescents were not yet licensed, they were asked to provide an estimated date that they anticipated taking their BTW test, at which point they were recontacted by the study team. Phone calls were placed to unlicensed participants for up to a year, until they were licensed, lost to follow-up (e.g., stopped returning calls), or withdrew. Time until licensure was calculated by subtracting the date of enrollment from the date of the intermediate license (i.e., when the adolescent participant passed the BTW test).
Analytic Approach
All statistical analyses were performed using SAS. Characteristics of participant demographics and study variables of interest were reported as median values with interquartile ranges or frequencies with percentages by group. Continuous variables were compared between the control and intervention groups using the Wilcoxon's rank sum test, and categorical variables were compared using the chi-square or Fisher's exact test.
Cox regression models were utilized to calculate hazard ratios and predict the licensing rate (i.e., months between enrollment and licensure) by treatment group and other sociodemographic, social, and behavioral factors; unlicensed participants were rightcensored. All variables were first assessed in univariate Cox regression models. A preliminary multivariable model was fit to include the covariates with p Ͻ .10 in univariate models. After a backward stepwise regression was performed, all factors that were associated with survival with p Ͻ .05 were included in the final multivariable model. Another survival model was fit to test for the presence of statistical interaction between treatment group and gender. The model included parameters for gender, treatment group, and a Gender ϫ Treatment Group interaction. Interactions between predictors of interest and survival time were used to test the proportional hazard assumption; none of these interactions were significant, so that the proportional hazards assumption was not rejected.
To address the issue of missing data in multivariable models (13% for practice diversity and 20% for parents' perceptions of adolescents' driving skill, expertise, and safety), we used imputation by chained equations to impute missing data of the covariates in the regression models with missing values, under the assumption that missingness in practice diversity and parental perception of skills is random conditional on the other variables in the model: race or ethnicity, adolescent age at enrollment, diversity (if observed and imputing for skill), and skill (if observed and imputing for diversity), as well as outcome (time to licensure, license age, number of test attempts; Little & Rubin, 2002) . This multivariate approach uses the conditional distribution of each covariate, given other predictor variables, to cycle between filling the missing values for each covariate. We implemented the default approach, which repeats the imputation process five times, to create five data sets with complete data. We then conducted Cox regression on each imputed data set and combined the results using Proc MI in SAS. Additional analyses to examine the effect of the TDP and gender on practice diversity and parents' perceptions of their adolescents' skill were conducted using multivariable regression analyses.
Participants
Of the 1,207 dyads assessed for eligibility, 512 dyads were eligible and agreed to participate. Of these, 295 dyads were assigned to the survey-only arm; 217 were assigned to another arm of the study that evaluated driver skill using an on-road driving assessment (survey plus observational arm) and were not included in the current analysis. Because the on-road assessment entailed providing feedback to participants after the assessment was completed, this arm was unsuitable for the current analyses. Of the 295 dyads, 177 were randomized to receive the intervention and 118 to the control group (see Figure 1) . Twelve participants (4%) withdrew, 11 from the intervention group (six males and five females) and one female from the control group (p ϭ .031). Of the 283 who remained, 10 participants (3.5%) were unable to be contacted to collect license status information. Distributions of sociodemoThis document is copyrighted by the American Psychological Association or one of its allied publishers.
graphic characteristics at the time of enrollment were similar in the intervention and control groups (see Table 1 ).
Results
Descriptive Statistics
The participants in the intervention and control groups did not differ with respect to the number of times they took the BTW test (see Table 1 ). The average number of BTW license attempts among males in the intervention group was M ϭ 1.45 (SD ϭ .77) compared with M ϭ 1.52 (SD ϭ .79) for males in the control group (p ϭ .66). The average number of license attempts for females in the intervention group was M ϭ 1.65 (SD ϭ .76) compared with M ϭ 1.45 (SD ϭ .72) for control females (p ϭ .19). Figure 2 depicts the cumulative proportion of participants who were licensed by the number of months postenrollment; denominators were adjusted for the number of months each participant was followed (e.g., if unlicensed participants were lost to follow-up at 15 months, they were removed from the denominator beginning with month 16). Forty-eight participants (18%) were licensed within 180 days of enrollment. This group was not different from the rest of the sample with respect to gender composition (p ϭ 1.00), treatment allocation (p ϭ .11), and parent age at enrollment (p ϭ .15). Early licensees did hold their learner's permit longer, an average of 67 days at enrollment compared with the rest of the sample, who held their permit an average of 39 days (p Ͻ .0001).
Effect of the TDP on Licensing Trajectories
For the survival analysis, predictors included all of the variables listed in Table 1 . Imputed values were used for practice diversity and parents' perceptions of adolescents' skill, expertise, and safety. In univariate analyses, race or ethnicity; age at enrollment; quantity of practice at enrollment (hours); practice diversity; and parents' perceptions of adolescents' skill, expertise, and safety were all significantly associated with time until licensure. After controlling for these other variables, the intervention did not significantly influence the time-course of licensure: adjusted hazard ratio (aHR) ϭ .87, 95% confidence interval (CI) [.66, 1.15] , p ϭ .34.
Sociobehavioral Correlates of Licensure
After we included all of the additional predictors (p Ͻ .10) into a preliminary multivariable model and reducing this model using backward regression, race or ethnicity, age at enrollment, quantity of practice at enrollment, practice diversity, and parents' perceptions of adolescents' skills were all significantly associated with time until licensure (see Table 2 ). Specifically, practice diversity was associated with faster licensure (aHR ϭ 
Gender Differences
A multivariable Cox model was used to determine whether there was evidence of an interaction effect between the TDP (TDP group vs. control group) and gender (male vs. female) on licensing trajectories; results of this model showed there was no evidence for an interaction between treatment status and gender (p ϭ .66) on time to licensure. We used the same approach to determine This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Table 1 Sample Characteristics (N Wilcoxon rank-sum (continuous) and chi-square (categorical) for withdrew versus control or treatment condition. This document is copyrighted by the American Psychological Association or one of its allied publishers.
whether there were gender differences in parents' perceptions of their adolescents' driving skill. Parents of males in the control and intervention groups perceived similar average skill levels (control M ϭ 3.59, SD ϭ .83; TDP M ϭ 3.56, SD ϭ .68), as did parents of females (control M ϭ 3.50, SD ϭ .67; TDP M ϭ 3.54, SD ϭ .70). We did not observe a main effect of adolescents' gender on parental perceptions of skill (p ϭ .58), and the interaction term (TDP ϫ Gender) was not significant (p ϭ .71).
As an extension of prior work examining the effect of the TDP on practice diversity (see Mirman, Albert, et al., 2014) , a multivariable regression model was used to determine whether there was evidence of an interaction effect between the TDP and gender (TDP ϫ Gender) on practice diversity; an interaction effect was observed (p ϭ .02). Females in the TDP group had higher practice diversity scores (M ϭ 5.12, SD ϭ 1.2) compared with females in the control group (M ϭ 4.42, SD ϭ 1.6; p ϭ .05). Males in the TDP group (M ϭ 4.38, SD ϭ 1.7) did not differ from males in the control group (M ϭ 4.62, SD ϭ 1.8; p ϭ .85). Additionally, females in the TDP group had higher practice diversity scores than did males in the TDP group (M ϭ 4.38, SD ϭ 1.7; p ϭ .03). Males in the control group did not differ from females in the TDP group (p ϭ .33) or females in the control group (p ϭ .91). There were no overall main effects of the TDP (p ϭ .24) or gender (p ϭ .09) on practice diversity.
Discussion
We evaluated the effect of the TDP on adolescents' licensing trajectories and parents' perceptions of driving skill, expertise, and safety. The TDP was not associated with any of these outcomes. These results should allay concerns about potential negative consequences (e.g., earlier licensure, overconfidence) associated with the development of efficacious parent-directed programs to promote high quality practice driving.
We found that faster licensing rates were associated with greater practice quantity at enrollment, greater practice diversity, and more positive parental evaluations of their adolescents' driving skill. These patterns encouragingly indicate that parents are approaching licensure thoughtfully in relation to their perceptions of their adolescents' growing skill and practical experiences. It is interesting that the results indicate licensing trajectories are influenced by parental perceptions of adolescents' skill in relation to their peers but not their perceptions of adolescents' safety in relation to other drivers or their assessment of adolescents' driving expertise. Although these terms may be similar colloquially, they carry meaningful nuances for parents. These quantitative results support earlier qualitative work that illustrated that parents perceive skills, safety, and expertise as partially overlapping but distinct constructs . More research is needed on how to help parents focus on a comprehensive set of driving skills, including tactical skills, and not on just basic maneuvering, which is learned early in the permit period (Durbin et al., 2014) .
Because parental permission is required to take the BTW assessment and because the Intervention was primarily directed to parents in order to improve their supervisory skills, we were interested in parents' perceptions of skill, expertise, and safety and not the adolescents' perceptions. Parents tended to evaluate their adolescents as being as safe as, or slightly safer than, drivers in general, which is objectively untrue on a population level; newly licensed adolescent drivers are much more likely to be involved in an MVC than older, more experienced drivers. Nevertheless, these safety beliefs were unrelated to adolescents' licensure trajectories, which indicates that targeting parents' beliefs about adolescents' safety in relation to other road users may not be conducive to altering licensing trajectories, whereas sensitizing parents to their adolescents' emerging skills might be more effective if an intervention goal is to attenuate licensing trajectories or to ensure that trajectories are well calibrated to comprehensive skill development. For example, the concept of meeting "milestones" is familiar to most parents because it is often used in other domains and periods of development to help parents assess their children's growth, learning, and maturation. Utilizing the milestone framework to develop psychoeducational content about practice driving may help parents better attend to a broader range of emerging driving skills and behaviors.
As noted elsewhere, the TDP video library was underutilized by parents (Winston et al., 2015) . Information about how to evaluate adolescents' skill (e.g., managing controlled intersections in residential neighborhoods) was presented primarily in the videos, and modifications to the program should include increasing exposure to the videos or providing this information in a different medium. Greater exposure could be achieved by partnering with driver Note. HR ϭ hazard ratio; CI ϭ confidence interval; LL ϭ lower limit; UL ϭ upper limit. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
instructors or other community-based organizations in the context of interactive parent classes. We also found that adolescents who were older at enrollment had slower rates of licensure, which may simply be reflective of a prior decision to obtain the permit later and a comfort with moving more slowly through GDL. The TDP increased practice diversity among females (i.e., they practiced in a greater number of different driving environments) but not among males. It is possible that there is a tendency for parents of female adolescents to structure practice differently from what parents of male adolescents do, which enabled the TDP to exert an effect for females and not for males. Studies of parents of younger children have illustrated that parents use different injury prevention strategies depending on their child's gender (Morrongiello & Barton, 2009; Morrongiello & Dawber, 1998; Morrongiello & Hogg, 2004; Morrongiello, Zdzieborski, & Normand, 2010) . Parents may limit the variety of practice for their adolescent females out of concerns for their safety or because female adolescents do not express interest in more geographically diverse practice. This is an important area for future research. Lastly, consistent with the results of other studies on driver licensing trajectories (Curry, Pfeiffer, Durbin, Elliott, & Kim, 2014; Tefft, Williams, & Grabowski, 2014) , we found that non-Hispanic White adolescents were licensed sooner than were those in other racial and ethnic groups.
Limitations
The main limitation to this study is the potential for sample selection bias. Our sample primarily consisted of White, college-educated, married mothers and their children. Also, parents in our sample may be more concerned about driving safety and more interested in their adolescent's getting a license than are parents who did not participate. This could translate into differences in how adolescents' licensure is perceived and structured by the parents who agreed to participate compared to those who did not. Therefore, we cannot assume that the findings from our sample will readily generalize to other samples of parent-adolescent dyads, although the licensing rates we observed in our study were similar to the licensing rates in Pennsylvania for this age group. Future studies need to overcome this issue by using random sampling procedures within a well-defined sampling frame.
In the arm of the study used for analysis, we also did not administer the teen on-road driving assessment (tODA) and cannot be certain that participants evidenced the same magnitude of skill improvement as did participants in the other arm of the study. Our prior analyses indicated that the odds of failing the tODA were reduced by 81% for every one additional environment with at least 1 hr of practice. The only difference between the two arms was the administration of the tODA. Finally, the results of the current study should not be interpreted as being supportive of "predriver" or "off road" training that occurs prior to the learner's permit.
Conclusions
Driver licensure is a key developmental transition signaling entry into the riskiest period for a MVC, the leading cause of death and serious injury for adolescents. Because driver error is a critical reason for the majority of adolescent-involved MVCs (Curry, Hafetz, Kallan, Winston, & Durbin, 2011; McKnight & McKnight, 2003) , quality supervised driving practice holds promise for reducing the burden of MVCs among adolescents. Collectively, our research indicates that (a) increasing supervised practice diversity (i.e., the heterogeneity of driving environments, scenarios, and conditions that the novice driver experiences) and (b) increasing the quantity of supervised practice independently protect against making critical safety errors in dynamic traffic environments . Future research on supervised practice needs to continue to move beyond a simple focus on increasing practice quantity (e.g., hours of practice) and consider other attributes of practice-such as diversity and consistency (regularity), which provide opportunities to develop the cognitive-behavioral structures, or "schemas," necessary to expedite the automation of the driving behaviors without compromising safety.
